Abstract. Pancreatic islets from normal C57BL/KsJ-+/ + -mice and diabetic C57BL/KsJ-db/db-mice were collagenase-isolated and incubated with 33P-labelled inorganic phosphate. No 
age increase in glucose metabolism in response to a rise in glucose concentration from 3 to 20 mmol/l was about the same in all types of islets. The results add to previous observations of disturbed ionic fluxes in the pancreatic islets of diabetic KsJ-db/db-mice. These effects are probably not due to gross alterations in glycolytic metabolism but more probably reflect alterations in the function of the \g=b\-cellplasma membrane.
The ß-cells in diabetic C57BL/KsJ-rfè/d/>-mice exhi¬ bit deficient insulin secretion (Coleman & Hummel 1967; Chick & Like 1970; Boquist et al. 1974; Berglund et al. 1978a ) and abnormal regulation of the membrane electrical potential (Meissner & Schmidt 1976 ). These abnormalities may be due to defective regulation of the K+ and Cl" permea¬ bilities. Thus, ß-cells of Ks]-db/db-mice appear to have a well functioning monovalent cation pump but an abnormally low basal permeability to 86Rb+
(K+-analogue) and a glucose-insensitive 86Rb+ ef¬ flux (Berglund et al. 1978b Berglund 1981 Freinkel et al. 1974a Freinkel et al. ,b, 1976 Freinkel et al. , 1978 Freinkel 1979; Pierce et al. 1976 Pierce et al. , 1978 . This 'phosphate flush' is probably an event in the sequence of stimulussecretion coupling (Asplund et al. 1979; Carpinelli & Malaisse 1980; Freinkel et al. 1974a Freinkel et al. ,b, 1976 Freinkel et al. , 1978 Freinkel 1979; Pierce et al. 1976 Pierce et al. , 1978 although it can be experimentally dissociated from 45Ca2+ fluxes and insulin release (Asplund et al. 1979) .
The net uptake of [33P]orthophosphate was measured by incubating collagenase-isolated islets in 33P-labelled medium as described above. After 90 min of incubation, the islets were transferred to new vials containing 5 ml of non-radioactive basal medium supplemented with 2.8 mmol/1 D-glucose. They were washed for 2 min at 0°C to remove extracellular and contaminating radioactivity. The radioactivity of effluent fractions, external stand¬ ards, (5 µ -aliquots of labelling medium), and islets were measured in a liquid-scintillation spectrometer using Aquasol as scintillant. The radioactivity was related to the dry weight of islets.
Insulin secretion
Collagenase-isolated islets were incubated for 90 min in basal non-radioactive Krebs-Ringer bicarbonate medium as described above. They were then transferred to a perifusion chamber, and perifused with basal medium with 2.8 mmol/1 D-glucose. After 30 min the glucose concentration was changed to 16.7 mmol/1 and perifu¬ sion continued for another 20 min. The effluent was radioimmunologically assayed for insulin by using 125I-labelled porcine insulin (Farbwerke Hoechst AG, Frank¬ furt/M., Germany) and crystalline mouse insulin as standard. Free and antibody-bound insulin were sepa¬ rated by precipitation with 81% (v/v) ethanol (Heding 1966 (Ashcroft et al. 1972 ). The experimental procedure strictly fol¬ lowed that described in detail previously (Hellman et al. 1975 Islets from old diabetic mice showed a reduction in the rate of 3H20-production both in comparison with age-matched controls and with young diabetic mice. However, the capacity to increase the meta¬ bolic rate with glucose concentration was not dimi¬ nished in relative terms, as the absolute rate of 3H20-production was decreased at both 3 and 20 mmol/1 glucose.
Insulin release
Perifusion of collagenase-isolated islets from old normal and diabetic mice revealed the expected lack of response in islets from the diabetics. As earlier described (Boquist et (6) 88.6 ± 12.0 ± 7.7 (7) 2.9 (7) |-P < 0.02 376 ± 38 (7) < 0.02 48.0 ± 8.3 (7) -I 458 ±91 (7) releasing capacity of the present study, one of 5 diabetic mice responded with a clear insulin release when challenged with 16.7 mmol/1 glucose, while 4 animals showed virtually no insulin secretory re¬ sponse.
Discussion
On the basis of studies on rat islets, it has been proposed that the phosphate flush reflects an early event in the sequence of stimulus-secretion coupl¬ ing in the ß-cells (Freinkel et al. 1974a (Freinkel et al. ,b, 1976 Pierce et al. 1978 ). This idea made it interesting to study the phenomenon in KsJ-db/db-m\ce whose islets have been shown to exhibit abnormalities in the control of ion fluxes of probable importance for stimulus-secretion coupling.
Islets from diabetic mice exhibit abnormal per¬ meabilities for both Rb+ (K+) and Cl' as well as defective responses of these permeabilities to glu¬ cose (Berglund et al. 1978b Berglund 1981; . Electrophysiological re¬ cordings revealed disturbances of the membrane electric potential in ß-cells from KsJ-rfé/rfè-mice (Meissner & Schmidt 1976 
